Methylglyoxal and advanced glycation end-products promote cytokines expression in peritoneal mesothelial cells via MAPK signaling.
Peritoneal dialysis fluid degrades glucose into glucose degradation products that impair peritoneal mesothelial cell functions. These compounds are known to interfere with many cellular functions and to promote the formation of advanced glycation end products (AGEs). This study aimed to investigate the biological effects and the underlying mechanism of glucose degradation products and AGEs on mesothelial cells. Cell proliferation was determined using [3H]-thymidine incorporation assay. Real-time polymerase chain reaction and enzyme linked immunosorbent assay (ELISA) were used to determine the mRNA and protein expression of cytokines. Reactive oxygen species production in mesothelial cells was determined by flow cytometry. Western blot was used to measure the protein expression of p38 MAPK. Methylglyoxal (MGO) and AGE-human serum albumin (AGE-HSA) inhibited human peritoneal mesothelial cells proliferation in a dose- and time-dependent manner. The mRNA and protein expression of cytokines including vascular endothelial growth factor (VEGF) and monocyte chemotactic protein-1 (MCP-1) was significantly increased after treatment with MGO and AGE-HSA. Also, the antioxidant N-acetylcysteine (NAC) inhibited MGO- or AGE-HSA-induced reactive oxygen species generation. Western blot showed that MGO and AGE increased the phosphorylation levels of p38 MAPK, which was significantly attenuated after treatment of NAC or p38 MAPK inhibitor SB203580. Furthermore, AGE- or MGO-induced increased expression of VEGF and MCP-1 was significantly reduced in the presence of NAC or SB203580. Together, this study suggested that AGE or MGO promoted VEGF and MCP-1 expression through activation of p38 MAPK signaling.